INTRODUCTION {#sec1-1}
============

For critical surgical patients, organ failure is the leading cause of admission to intensive care unit (ICU); it is what will determine the length of their stay and, of course, the prognosis.\[[@ref1][@ref2][@ref3][@ref4]\] This organ failure usually results from specific presurgical and postsurgical complications such as sepsis or systemic inflammatory response syndrome associated with underlying disease requiring surgery. These patients will need an organic carrier such as mechanical ventilation (MV), continuous renal replacement (CRR), or the use of catecholamines. The needs of these therapies for a long time will increase, as is logical, the ICU stay and its costs.\[[@ref5][@ref6]\] It is, therefore, interesting to identify what factors influence or determine a more or less prolonged ICU stay in surgical patients, and to predict based on a number of factors, survival of these patients in ICU. On this basis, we establish the objective to analyze the epidemiological and prognostic differences between surgical patients admitted to intensive care unit (ICU) with intermediate stay (5--13 days) versus prolonged stay (\> 14 days).

MATERIALS AND METHODS {#sec1-2}
=====================

Observational retrospective study of patients with surgical pathology admitted to the ICU of a tertiary hospital from January 2004 to December 2010, with ≥ 5 days stay. The number of patients with these characteristics was 540. The variables analyzed were age, sex, Acute Physiology and Chronic Health Evaluation II (APACHE II), duration of stay, hospital and ICU mortality, original service, reason for admission, geographical place of residence, and the use of invasive techniques such as MV, tracheotomy, and techniques of CRR. Two groups were defined, one with intermediate ICU stay, that is, all that exceeds our population average, which is \> 5 days but less than 14 days, based on the average stay of the population studied is 5.6 days and the 75 percentile is in 5 days. Also, prolonged stay was defined as one that was ≥ 14 days, serving most of the studies cited in the literature review that addressed the analysis of prolonged stay.\[[@ref7]\] Readmissions were excluded to avoid multiple prognostic assessments of the same patient and, in the long-term prognostic study, the visitors for failure to keep track of them due to the fact that they return to their place of origin.

SPSS version 15.0 software was used as a tool for analysis. Firstly, an analysis of the differential characteristics of patients according to the duration of their stay using either a contrast equal averages, when the variable to compare between the two groups (intermediate stay vs prolonged stay) was quantitative or Chi-square test, when the variable analyzed was qualitative. For both tests, the existence of significant differences between groups was considered when the significance level was less than 5%. Secondly, a predictive model of survival in the ICU of these patients, regardless of length of stay in the ICU, was performed by analyzing binary logistic regression, using as a method of building block model, not proceeding therefore, a definition of the introduction rule or output variables in the model. However, the maximum likelihood model was chosen.

RESULTS {#sec1-3}
=======

During the study period, from 2004 to 2010 inclusive, 6,069 patients were admitted to the ICU, of who 1,906 (31.4%) were surgical, and 540 (28.33%) of those required a stay over 5 days, which is the study population of the present study. To meet the objectives of this study, firstly, an analysis of differences in personal, clinical, and prognosis characteristics of surgical patients based on length of stay (intermediate vs prolonged) was done. The results are shown in [Table 1](#T1){ref-type="table"}, where no significant differences were observed in the majority of variables analyzed. However, statistical differences in the hospital stay, and the need for MV and tracheotomy were observed with the group of prolonged ICU stay, which showed higher levels in these three variables.

###### 

Differences in personal, clinical, and prognosis characteristics of surgical patients based on length of stay (intermediate vs prolonged)
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Therefore, it can be said that longer duration of stay entails a greater need for invasive techniques. Nevertheless, it is noted that ICU mortality was significantly higher in patients of intermediate stay compared to those of prolonged stay (30 and 17.5%, respectively); the occurrence is not same with hospital mortality. Finally we proceeded to estimate a logistic regression model aimed at predicting survival in surgical ICU patients with intermediate or prolonged stay, although altogether to avoid very small samples that lead to unreliable results.

In this logistic regression model, the ICU survival was used as the dependent variable, and as independent variables those available in the database and that could, according to the literature reviewed, affect patient survival, such as: Length of stay before ICU admission (pre-ICU), APACHE II, age, days of MV, and days of CRR as quantitative variables; and gender and reason for admission as qualitative variables. The gender and the need for tracheotomy have dichotomous character, not being necessary its recodification, although positive values (value 1) corresponded to the man and need to perform a tracheotomy categories.

As to the reason for admission variable, only the four most frequent reasons (monitoring, acute respiratory failure, coma, and septic shock) were considered, proceeding to create four dichotomous variables, which are the ones that were included in the model. The results of this regression analysis for surgical patients \[[Table 2](#T2){ref-type="table"}\] show that the factors that best define survival, introducing the Wald statistic levels above or very close to 5% significance, are the APACHE II, age, having entered in a coma state, and the use of the three invasive techniques discussed. Thus, surgical patients with intermediate or long stay in the ICU will have better prognosis when they have low APACHE II levels, younger age, do not enter in the ICU in a coma state, requiring fewer days of MV and CRR, and finally, if a tracheotomy has been performed.

###### 

Logistic regression model aimed at predicting survival in surgical ICU patients with intermediate or prolonged stay
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The predictive nature of both APACHE II and age might be, at first, due to the relationship between both factors (r = 0.398, *P* = 0.000); this is, from the existence of multicollinearity. Therefore, we proceeded to make two logistic regression analyses with the same variables except the APACHE II and the age. The results of both analyzes showed that both the APACHE II (Wald = 27.172, *P* = 0.000) and age (Wald = 25.784, *P* = 0.000) were still two significant predictors of survival. With this model it is able to predict with 93.8% of accuracy the survival of the group of patients who were discharged alive from the ICU; but it is not possible to predict the survival of the group who died (25.8%). In statistical terms, this means that the model is able to correctly predict 77.3% of surgical patients with intermediate or long stay. Likewise, the model presents a Nagelkerke R^2^, which measures the overall fit of the model, of 0.275 and a Hosmer and Lemeshow value, which measures the correspondence of actual and predicted values of the dependent variable, of 15.266, which it is not significant at a 5% level; indicating an adequate model adjustment. [Figure 1](#F1){ref-type="fig"} shows the receiver operating characteristic (ROC) curve for the previous logistic regression model, where the area under the curve is 0.794, indicating that the predictive model has quite acceptable discrimination ability, if it has a value higher than 0.50.
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DISCUSSION {#sec1-4}
==========

From the results of our study, we can conclude that patients who survive in the ICU, regardless of their length of stay, have the same chances of survival (\>85%). This fact has already been observed by other authors, such as Weiler *et al*., where they saw that their postoperative patients from major abdominal and thoracic surgery and who spent more days in the ICU had similar chances of survival than those who remained least.\[[@ref8]\]

In the survival analysis, we found that surgical patients with intermediate or long stay in the ICU will have a better prognosis when they have low APACHE II at admission, younger age, have not entered in a coma state, fewer days of MV, and CRR requirements, and finally, that a tracheotomy have been performed. The fact that tracheotomy affects the prognosis of patients in the long-term can only be checked when large-scale randomized controlled studies is carried. We might have missed, in the present study, factors associated with the decision to perform a tracheostomy that might alter outcomes, as weaning failure, nosocomial pneumonia, etc.

The APACHE II prognostic index has been widely used to evaluate the prognosis of critically-ill patients and our results agree with those reported by other authors, which have pointed it out as an index, with high sensitivity and specificity that can predict prognosis and death risk in critically ill patients, either medical or surgical.\[[@ref9]\]

In relation to the CRR, there is no evidence on the impact of the use of CRR on mortality in this group of patients because, traditionally, most studies in critically-ill patients with acute renal failure have focused on short-term outcomes, often associated with hospital discharge, being only a few who describe the long-term evolution.\[[@ref10][@ref11][@ref12]\]

In our study population, more than 90% of patients required MV, which indicates that respiratory failure is a very important prognostic factor in these types of patients. Acute respiratory failure in surgical patients is closely related with an increase in mortality. Some researches refer that patients who required MV, mortality may exceed 40%.\[[@ref13]\]

As for the limitations of our work, one of them is that being realized at a single center, also as a tertiary hospital is a reference for others, extrapolation of some of our results to other ICUs is not always possible, since they depend on the similarity of these with the one studied. For example, our results do not apply to health systems possessing intermediate care or other chronic ventilator type units which can evacuate patients with consequent positive impact on the average stay of patients.

There is also another factor that we have not taken into account is the treatment limitation carried out, which is subjected to many variations that will depend not only on clinical judgment but also on their family. Also, given the fact that we started from a base created in "RSIGMA" (Integrated Management and Administrative Modernization System), even before 2004, we did not have more severity indicators other than Sequential Organ Failure Assessment (SOFA).

Another fact that should not be overlooked is that the sample comes from a period of 7 years, when the praxis indicates that every 5 years changes in healthcare happen, whether in technical, pharmacological, organizational aspects, etc., which can modify, by themselves, the results of patient care. To the extent that this aspect can affect the results, we believe that it should be considered as a limitation itself of the proper work.

Other factors that we have not taken into account when conducting this study is the previous quality of life or after suffering a prolonged stay in the ICU. Many studies have shown that the quality of life of the patients who survived is very good.\[[@ref13][@ref14][@ref15][@ref16]\]

Finally, the ICU patients have a moderate-to-severe degree of malnutrition and it has been shown that this degree of malnutrition has a significant negative impact on clinical outcome, factor that we have not taken into account when conducting this study.\[[@ref17]\]

In conclusion, surgical patients that survive in the ICU, regardless of their length of stay; have the same odds of hospital survival. Furthermore, only APACHE II, age, entering in a coma state, and the necessity of applying invasive techniques were demonstrated as predictors of mortality in the ICU.
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